A rapid, extranuclear effect of 3,5,3'-triiodothyronine on sugar uptake by several tissues in the rat in vivo. Evidence for a physiological role for the thyroid hormone action at the level of the plasma membrane.
T3 produced a prompt and biphasic change in the uptake of 2-deoxy-D-glucose (dGlc) by atria, ventricles, diaphragm, and fat in the rat in vivo. At the lower physiological doses T3 produced a dose-related increase in tissue dGlc uptake; the lowest effective concentration was 5-10 ng/100 g BW, and maximal effect of about 75-100% increase above control values was seen at a T3 dose of 25 (diaphragm) or 100 ng. At pharmacological doses of 5 and 50 micrograms/100 g BW T3 inhibited dGlc uptake by about 50%. Evaluation of the physiological related stimulatory effect of T3 on dGlc uptake in the four tissues revealed that it was independent of new protein synthesis, because it was not inhibited by cycloheximide which blocked [3H]leucine incorporation by more than 95%, and that it was thyroid hormone specific, as judged from the order of potency of several T3 analogs: 3'-isopropyl-L-T2 greater than or equal to L-T3 greater than L-T4 = D-T3 greater than D-T4; L-rT3, 3,5-L-T2, and DL-thyronine were without effect. Additional studies demonstrated that in the four tissues employed T3 acted to promote sugar uptake by increasing the activity of the sugar transport system located at the plasma membrane. The present study together with previous in vitro and in vivo studies, in the same and other tissues, provide a strong evidence in support of a physiological role for the action of thyroid hormone at the level of the plasma membrane to increase cellular sugar uptake.